a2 United States Patent

US009410880B2

(10) Patent No.: US 9,410,880 B2

Zhao et al. 45) Date of Patent: Aug. 9, 2016
(54) LASER DIFFERENTIAL CONFOCAL (56) References Cited
MAPPING-SPECTRUM MICROSCOPIC
IMAGING METHOD AND DEVICE U.S. PATENT DOCUMENTS
(71)  Applicant: BELJING INSTITUTE OF 7,595,873 Bl 9/2009 Deck
TECHNOLOGY, Beijing (CN) 2006/0012871 AL* 12006 Funk w..ooocvcsen G2
(72) Inventors: Weiqian Zhao, Beijing (CN); Han Cui, (Continued)
Beijing (CN); Lirong Qiu, Beijing (CN);
Yun Wang, Beijing (CN) FOREIGN PATENT DOCUMENTS
(73) Assignee: BELJING INSTITUTE OF CN 1448707 A 10/2003
TECHNOLOGY, Beijing (CN) CN 1759307 A 4/2006
(*) Notice: Subject to any disclaimer, the term of this (Continued)
patent is extended or adjusted under 35 OTHER PUBLICATIONS
U.S.C. 154(b) by 99 days.
Kimberley F et al: “Description and Theory of a Fiber-Optic Confo-
(21)  Appl. No.: 14/366,266 cal and Super-Focal Raman Microspectrometer”, 1996.
(22) PCT Filed: Aug. 8, 2013 (Continued)
(86) PCT No.: PCT/CN2013/081066
Primary Examiner — Kara E Geisel
§ 371 (e)(1), Assistant Examiner — Maurice Smith
(2) Date: Jun. 18, 2014 .
(74) Attorney, Agent, or Firm — Gokalp Bayramoglu
(87) PCT Pub. No.: 'WO02014/110900
PCT Pub. Date: Jul. 24, 2014 7 ABSTRACT
(65) Prior Publication Data The present invention belongs to a technical field of optlgal
microscopic imaging and spectral measurement, and dis-
US 2015/0346101 Al Dec. 3, 2015 closes a laser differential confocal mapping-spectrum micro-
. o - scopic imaging method and device. The core concept of the
(30) Foreign Application Priority Data prefent in\int%on is to combine the differential SOnfocal
Jan. 21,2013 (CN) oo 2013 10026356~ detection and the spectrum detection techniques and use a
dichroic beam splitting system (13) to separate the Rayleigh
(51) Int. CL light for geometric position detection from the Raman scat-
GOIN 21/00 (2006.01) tering light for spectrum detection, by mean of the property
GOIN 21/47 (2006.01) that the zero-cross point of the differential confocal curve
GOIN 21/65 (2006.01) (43) accurately corresponds to the focus of the objective, the
(52) US.CL spectral information at focus of the excitation spot being
CPC ..o GOIN 21/47 (2013.01); GOIN 21/65 accurately captured by the zero trigger to accomplish the
(2013.01); GOIN 21/658 (2013.01); GOIN spectrum detection with high spatial resolution. Therefore,
2201/063 (2013.01) the present invention provides a method and device that may
(58) Field of Classification Search be able to accomplish the spectrum detection with high spa-

CPC ..... GOIN 21/65; GOIN 2201/063; GO1J 3/44;
G017 3/0208; GO1J 3/0237
See application file for complete search history.

tial resolution to a micro-area of a sample.

16 Claims, 7 Drawing Sheets




